Proteomics analysis of rice lesion mimic mutant (spl1) reveals tightly localized probenazole-induced protein (PBZ1) in cells undergoing programmed cell death.
Numerous reports have predicted/hypothesized a role for probenazole-induced protein (PBZ1) as a molecular marker in rice self-defense mechanism. However, the precise function of PBZ1 remains unknown. In the present study, we examined PBZ1 as a putative cell death marker in rice. For this, we focused our attention on a rice lesion mimic mutant (LMM), spotted leaf 1 ( spl1), which has been used to study the programmed cell death (PCD) phenomenon during lesion development in leaf. Using two-dimensional gel electrophoresis (2-DGE), 18 colloidal Coomassie brilliant blue stained protein spots were found to be differentially expressed in the leaves of spl1 mutant. After analysis of these spots by MALDI-TOF-MS, we identified the PBZ1 protein to be highly inducible in spl1. On the basis of these results, we proceeded to verify whether PBZ1 is highly expressed in the tissues undergoing PCD in rice. To do so, we performed immunoblot analysis and immunolocalization and used transgenic lines carrying the PBZ1 promoter fused with GFP. Results demonstrated that the expression levels and localizations of PBZ1 dramatically coincided with tissues undergoing PCD, namely, during leaf senescence, root aerenchyma formation, coleoptiles senescence, root cap, and seed aleurone layer. Furthermore, localization of the PBZ1 protein was also tightly correlated with TUNEL signal in the seed aleurone layer. As DNA fragmentation is a hallmark of PCD, this result clearly indicates a role for PBZ1 in rice tissues undergoing PCD. In conclusion, our results provide strong support for the hypothesis that PBZ1 is a molecular marker in rice defense response, and can serve as a novel potential marker for cell death/PCD in rice.